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FIG . 2 
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FIG . 5 
No . of Bits Format 

OXC8 
monte o 

- 

111 ' 

0 0 0 0 - ONN 

uimsbf 
uimsbf 
' 11 ' 
uimsbf 
bslbf 
uimsbf 
uimsbf 
uimsbf 
uimsbf 

A 

Syntax 
virtual _ channel _ table _ section ( ) { 

table _ id 
section _ syntax _ indicator 
Private _ indicator 
reserved 
section length 
transport _ stream _ id 
reserved 
version number 
current _ next _ indicator 
section _ number 
last _ section _ number 
protocol _ version 
num _ channels _ in _ section 
for ( i = 0 ; i < num _ channels in section ; i + + ) { 

short _ name 
reserved 
major _ channel _ number 
minor _ channel _ number 
modulation _ mode 
carrier _ frequency 
channel _ TSID 
program _ number 
ETM _ location 
access _ controlled 
hidden 
reserved 
hide _ guide 
reserved 
service _ type 
source _ id 
reserved 
descriptors _ length 
for ) i = 0 ; i < N ; i + + ) { 

descriptor ( ) 

- 

- - 

uimsbf 
' 1111 ' 
uimsbf 
uimsbf 
uimsbf 
uimsbf 
uimsbf 
uimsbf 
uimsbf 
bsibf 
bslbí 

o 

- - 

4 

de moda 
n 

No 

oo 
bslbf 
111 ' 

uimsbf 
uimsbf 
' 111111 ' 
uimsbf 

1 1 | 111111 ' 
uimsbf 

reserved 
additional _ descriptors _ length 
for ( j = 0 ; j < N ; j + + ) { 

additional _ descriptor ( ) 
CRC _ 32 rpchof 
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FIG . 6 
service _ type Meaning 
0x00 [ Reserved ] 
0x01 analog _ television - The virtual channel carries analog television programming 
0x02 ATSC _ digital _ television - The virtual channel carries television programming ( audio , video 

and optional associated data ) conforming to ATSC standards 

0x03 ATSC _ audio - The virtual channel carries audio programming ( audio service and optional 
associated data ) conforming to ATSC standard s . 

0x04 ATSC _ data _ only _ service - The virtual channel carries a data service conforming to ATSC 
standards , but no video of stream _ type OxO2 or audio of stream _ type 0x81 . 

0x05 - 0x3F [ Reserved for future ATSC use ] 
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FIG . 7 
Value Meaning Meaning 

0x00 [ Reserved ] 

0x01 Analog _ television - The virtual channel carries analog television 
programming 

Ox02 ATSC _ digital _ television - The virtual channel carries television 
programming ( audio , video and optional data ) conforming to ATSC standards . 
ATSC _ audio - The virtual channel carries audio programming ( audio service 
and optional data ) conforming to ATSC standards . 

Ox03 

Ox04 ATSC _ data _ only _ service - The virtual channel carries a data service 
conforming to ATSC standards , but no video of stream _ type Ox02 or audio of 
stream _ type 0x81 . 

0x05 Software Download Data Service see A / 97 

Ox06 Unassociated / small screen service see A / 65C Amendment 1 
Ox07 Parameterized Service New A / V CODEC 

0x08 ATSC _ nrt _ service - The virtual channel carries a NRT service conforming to 
ATSC standards . 

OxO9 - Ox7F [ Reserved for future ] 

0x80 – 0xFF [ User Private ] 
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No . of bits format FIG . 8 
OxCF 
bslbf 
bslbf 

Syntax 
data _ service _ table _ section ( ) { 

table _ id 
section syntax indicator 
private indicator 
reserved 
private section length 
table id extension _ 
reserved 
version number 
current next indicator 
section _ number 
last _ section _ number 
data _ service _ table bytes ( ) 
CRC 32 

_ 
uimsbf 
uimsbf 

* 11 ' 
uimsbf 
bslbf 
uimsbf 
uimsbf 

rochot 

No . of bits Format 

18 
uimsbf 
uimsbf 

Syntax 

data _ service _ table _ bytes ( ) { 
sdf protocol version 
application count in section 
if ( application _ count _ in _ section > 0 ) { 

for ( Oi ? < application count in section ; j + + ) 
compatibility descriptor 
app _ id _ byte _ length 
if ( appid byte _ length > 1 ) { 

app id _ description 
for ( i = 0 ; i < app _ id _ byte _ length - 2 ; i + + ) 
app _ id _ byte 

16 uimsbf 

uimsbf 10 bslbf 

uimsbi tap count 
for 1 * 0 ; i < tap count ; i + + ) { 
protocol _ encapsulation 
action _ type 
resource location 
Tap ) 
tap _ info length 
for ( k = 0 ; k < N ; k + + ) 

descriptor O 

uimsbf 
uimsbf 
bslbf 

uimsbt 

uimsbf app _ info _ length 
for ( i = 0 ; i < N ; 
descriptor ( ) . 

i + + 

Umsbl app _ data _ length 
for ( - 0 ; i < app _ data _ length ; i + + ) 

app _ data _ byte bsit 

116 uimsbf service _ into _ length 
for ( i = 0 ; j < K ; j + + ) { 

descriptor 

716 uimsbt service _ private _ data length 
for ( j = 0 ; j < service private data length ; 

service private data byte bsbf 
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DST 
PID = 0x61 
table id = 0xCF 

VCT 
VCT PID = 0x1FFB 
major channel _ number = 30 
minor _ channel number = 6 
channel _ TSID 
service _ type = 0x02 ( A / V / D ) or 0x04 ( D ) 
source _ id 
service _ location _ descriptor ( ) 
stream _ type = 0x95 
elementary PID = 0x61 - - - - 

wwwwwwwwwww 

data _ service _ table _ bytes ( ) 
app id _ description = 0x0003 ( NRT Application ) 
app _ id _ byte = NRT service ID 
tap _ count 
protocol _ encapsulation = 0x04 
action type = IP / MAC Notifocation 
resource _ location = 1 
Tapo 
tap id 
association _ tag IP Multicast Address 

( or address range ) 
selector of the NRT service 
selector _ length = 6 
selector type = 0x0102 
setector _ bytes = deviceld - - txt 

PMT 
PMT PID 
for 

stream type = 0x0D 
elementary PID = 0x64 

association _ tag _ descriptor ( ) 
association _ tag 

??? ??? ???? ???? ?? multiprotocol _ encapsulation descriptor07 
deviceld _ address _ range = 0x06 
deviceld _ IP _ mapping _ flag = 1 
alignment _ indicator 
max _ sections _ per _ datagram 

w wwwwwwwwwww . . . . www 

wwwwwwwwwwwwwww 
. . . . . wwwwwwwwwwwwwww 

Addressable section 
PID = 0x64 
MAC address 
IP Datagram 
Well - known IP Address for NRT 
Service Signalling channel 

NRT 
Application 

NRT service signalling data 
IP Multicast 
Stream 

Addressable section 
IP Datagram 
IP address for NRT service stream 
NRT service data FIG . 9 

. . . . . . . . . . . . . . . . 
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FIG . 10 
MAP PID AND CHANNEL NUMBER AND OBTAIN 

INFORMATION ON WHETHER THERE IS NRT SERVICE 

T??? 
TVCT _ PID = Ox 1FFB 
major _ channel _ number = 30 
minor _ channel _ number = 6 
channel _ TSID 
service _ type = OXO8 ( NRT ) 
source _ id PMT 

PMT _ PID service _ location _ descriptor ( ) 
stream _ type = 0xOD 
elementary PID = 0X64 

stream _ type = 0X00 
elementary PID = 0x65 

for { 
stream _ type = OxOD 

Kelementary PID = 0X64 ) 
NOT _ IP _ address _ list _ descriptor _ A0 
IP address 1 
IP address 2 
stream _ type = OxOD 
elementary PID = 0x65 

NRT _ IP _ address _ list _ descriptor _ AO 
IP address 3 - IP ADDRESS OF IP 

ADDRESS - SERVICE SIGNAL ING 
CHANNEL OF NRT SERVICE OR IP ) 
ADDRESS OF FLUTE SESSION FOR 

TRANSMITTING NRT SERVICE 

Addressable section 
PID = 0x64 

Addressable section 
PID = 0x65 

IP Datagram 
IP address 1 for NRT service A 
NRT service data 

1P Datagram 
IP address 3 for NRT service C 
NRT service data 

IP Datagram 
1P address 2 for NRT service B 
NRT service data 

IP Multicast Stream or IP Subnet ) 
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FIG . 11 TVCT 
TVCT _ PID = ( x1FFB 
major _ channel _ number = 30 
minor _ channel _ number = 6 
channel _ TSID 
service _ type = 0x02 / A / V / D ) or 0x04 ( 0 ) 

or OX08 / NBT ) 
source _ id 

service _ location _ descriptor ( ) 
stream _ type = 0x00 ; elementary _ PID = 0x64 ; 

IP ADDRESS OF IP ADDRESS - SERVICE 
SIGNAL ING CHANNEL OF NRT SERVICE 

OR IP ADDRESS OF FLUTE SESSION 
FOR TRANSMITTING NRT SERVICE 

stream _ type = 0x00 ; elementary _ PID = 0x65 ; IP Multicast Stream 
( or IP Subnet ) 

Addressable section 
PIO = 0x64 NAT _ IP _ address _ jist _ descriptor _ BO ) 

IP address 1r elementary _ PID = 0x641 
IP address 2 , elementary _ P10 = 0x64 ; 
IP address Belementary _ P10 = 0x65 

IP Datagram 
IP address 1 for NRT service A 
NRT service data 

IP Datagram 
IP address 2 for NRT service B 
NAT service data 

Addressable section 
PID = 0x65 

IP Datagram 
IP address 3 for NRT service C 

NRT service data 
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No . of Bits Format FIG . 12 
OXDB 

- - - 0 ' 0 ' 

Syntax 
NRT _ service _ map _ table _ section ( ) { 

table _ id 
section _ syntax _ indicator 
private _ indicator 
reserved 
section _ length 
table _ id _ extension { 

NST _ protocol _ version 
reserved 

' t ' 
' 11 ' N 

uimsbf 

uimsbf 
uimsbf o 

- OMN 

fim 

reserved 
version _ number 
current _ next indicator 
section number 
Tast section number 
reserved 
carrier _ frequency 
channel _ TSID 
program _ number 
source _ id 
num _ NRT _ services 
for ( i = 0 ; i < num _ NAT services ; i + + ) 

' 11 ' 
uimsbf 
bsibh 
uimsbf 
uimsbf 
' 1111 ' 
uimsbf 
uimsbf 
uimsbf 
uimsbf 
uimsbf 

o 

No tam 
' 1111 ' 
uimsbf 
bsibf 
bslbf 
uimsbf 

- 

reserved 
NRT _ service _ status 
SP _ indicator 
C ? _ indicator 
NRT _ service _ id 
Short NRT _ service _ name 
reserved 
NAT _ service _ category 
num _ components 
IP _ version _ flag 
source _ IP _ address _ flag 
NRT _ service _ destination _ IP _ address _ flag 
if ( source _ IP _ address _ flag ) 

source _ IP _ address 
if ( NRT _ service _ destination _ IP _ address _ flag ) 

NRT _ service _ destination IP address 
for ( j = 0 ; j < num _ components ; j + + ) 

' 11 ' 
uimsbf 
uimsbf 

- - - - - - - CON bs / bf 
bslbf 
bs / bf 

32 or 128 uimsbf 

32 or 128 uimsbf 
- 

- 

- 

- 

- 

reserved 
essential _ component _ indicator 
component _ destination _ IP _ address _ flag 
port _ num _ count 
component _ destination _ UDP _ port _ num 
if ( component _ destination _ IP _ address _ flag ) 

component _ destination _ IP _ address 
Reserved 

bsblf 
bs / bf 
uimsbf 
uimsbf 

o 

32 or 128 uimsbf 
' 1111 ' 1 1 
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FIG . 13 
Syntax No . of Bits Format 

uimsbf num _ component _ level _ descriptors 
for ( k = 0 ; k < num _ component _ level _ descriptors ; k + + ) 

component _ level _ descriptor ( ) var 

} 

reserved 
num _ NAT _ service _ level _ descriptors 
for ( m = 0 ; m < num _ MH _ service _ level _ descriptors ; m + + ) 

' 1111 ' 
uimsbf 

NRT _ service _ level _ descriptor ( ) var 

reserved 
num _ virtual _ channel _ level _ descriptors 
for ( n = 0 ; n < num _ virtual _ channel _ level _ descriptors ; ntt ) { 

' 1111 ' 
uimsbf 

virtual _ channel _ level _ descriptor ( ) var 
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FIG . 14 
No . of Bits Format Syntax 

MH _ component _ descriptor ( ) { 

0x80 
oo oo 

descriptor _ tag 
descriptor _ length 
component _ type 
component _ encryption _ flag 
if ( component _ encryption _ flag = = ' 1 ' ) { 

uimsbf 
uimsbf 
bsblf 

- v 

num _ STKM _ streams 0 uimsbf 

for ( i = 0 ; i < num _ STKM _ streams ; itt ) { 

STKM _ stream _ id 0 uimsbf 

MIH _ component _ data ( component _ type ) 
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FIG . 15 
No . of Bits Format Syntax 

NRT _ component _ data ( ) { 
TSI 
session _ start _ time 

uimsbf 

uimsbf 
uimsbf 
' 11111 ' 

session _ end _ time 
reserved - - - o S SÖ 
tias _ bandwidth _ indicator bsIbf 
as _ bandwidth _ indicator 
FEC _ OTI _ indicator 

bslbf 
bs | bf 

if ( tias _ bandwidth _ indicator = = ' 1 ' ) { 
tias _ bandwidth ö uimsbf 

if ( as _ bandwidth _ indicator = = ' 1 ' ) { 
as _ bandwidth 16 uimsbf uimsbf 

} 

if ( FEC _ OTI _ indicator = = ' 1 ' ) { 
FEC _ encoding _ id 
FEC _ instance _ id 

uimsbf 
ö uimsbf 
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FIG . 16 No . of Bits Format 

OxTBD 
we samen oo 

' 1 ' 
' 11 

CO CO Commen 

Syntax 
NRT information _ table _ section ( ) { 

table _ id 
section syntax _ indicator 
private _ indicator 
reserved 
section length 
service id 
reserved 
NRT IT version number 
current _ next indicator 
section number 
last section number 
protocol _ version 
time _ span _ start 
reserved 
time _ span _ length 
num _ items _ in _ section 
for ( j = 0 ; j < num items in _ section ; j + + ) { 

content _ linkage 
updates available 
reserved 
TF available 
low _ latency 
playback _ length _ in _ seconds 
content _ length _ included 
playback _ delay included 
expiration included 
reserved 
duration 
if ( content _ length _ included = 1 ) { 

content _ length 

uimsbf 
uimsbf 

' 11 " 
uimsbf 

19 
uimsbf 
uimsbf 
uimsbf 
uimsbf 
11111 ' 
uimsbf 
uimsbf 

en 

uimsbf 
bslbf 

mom move wave mone bslbf 
bslbf 
uimsbf 
bslbf 
bslbf 
bslbf Do not want more mom 

uimsbf 
uimsbf 

A ' 11111 
uimsbf 

if ( playback _ delay _ included = 1 ) { 
reserved 
playback _ delay 

if ( expiration included = 1 ) { 
expiration 

es una uimsbf 
uimsbf 

content _ name lingth 
content _ name _ text ( ) 
reserved 
content descriptors length 
for ( i = - KN ; i + + ) { 

content descriptor ( ) 

n ' 1111 ' 
uimsbf 

E 

sa ' 111111 ' 
uimsbf 

reserved descriptors length 
for ( i = 0 ; i < M ; i + + ) { descriptor ( ) 
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FIG . 17 
No . of bits Format 

18 
1 

uimsbf uimsbf 
' 1 ' 
' 1 ' Blno - | 
bslbf 
uimsbf 
uimsbf 
bs / bf 
uimsbf 

- 10 

Syntax 
NAT _ content _ table _ section ( ) { 

table _ id table _ id 
section _ syntax _ indicator 
private _ indicator 
reserved 
section _ length 
NAT _ Channel _ ID 
reserved 
version number 
current _ next _ indicator 
section number 
last _ section _ number 
protocol _ version 
num _ contents _ in _ section 
for ( 1 = 0 ; j < Munt contents in section ; j + ) { 

content _ version 
content _ id 
content _ available _ start _ time 
content _ available _ end _ time 
ETM _ location 
content _ length _ in _ seconds 
content _ size 
content _ delivery _ bit _ rate 
content _ title _ length 
content _ title _ text 0 . 
descriptors _ length 
for ( i = 0 ; i < N ; i + + ) { 

descriptor ( 

1800 100 100 100 
uimsbf 
uimsbf 
uimsbf 
uimsbf 

SINS 
uimsb 
uimsbf 
uimsbf 
uimsbf 
uimsbf 
uimsbf 
uimsbf 
uimsbf 
uimsbf 

Y 

var 
uimsbf 



No . of Bits Format 

if ( service destination IP address _ flag ) service _ destination _ IP _ address 
for ( = 0 ; j < num _ components ; j + + ) 

U . S . Patent 

32 or 128 uimsbf 

OxDB I to 

Syntax 

service _ map _ table _ section ( ) { 

table id 

section _ syntax _ indicator private indicator reserved section _ length table _ id extension { 
SMT protocol _ version ensemble _ id 

IT ' 

. 

' 11 " uimsbf uimsbf uimsbf 

reserved 

1 l 

essential component _ indicator 

bslbf 

component _ destination _ IP _ address _ flag 

1 bslbf 

port _ num _ count 

5 

uimsbf 

component destination _ UDP _ port _ num 

16 uimsbf 

if ( component _ destination IP address _ flag ) component _ destination _ IP _ address 

32 or 128 uimsbf 

reserved 

4 ' 1111 

num _ component _ level _ descriptors 

4 uimsbf 

for ( k = 0 ; k < num _ components _ level _ descriptors ; k + + ) 
component _ level _ descriptor ( ) 

Aug . 29 , 2017 

' ll 

reserved version number current _ next _ indicator section number last section number num services 

for ( i = 0 ; j < num _ services ; j + + ) 

CO CON 

uimsbf bslbf uimsbf uimsbf uimsbf 

var 

reserved 

A 

num service level _ descriptors 

for ( m = 0 ; m < num _ service _ level _ descriptors ; m + + ) 

' 1111 ' uimsbf 
4 

Sheet 18 of 159 

service _ level _ descriptor ( ) 

var 

uimsbf 

service id 

uimsbf 

multi ensemble service 

uimsbf 

service _ status 

uimsbf 

SP _ indicator 

bslbf 

short _ service _ name _ length 
short _ service _ name 

16 * m 

reserved 

' 11 

service _ category 

uimsbf 

num _ components 

uimsbf 

IP _ version _ flag 

bslbf 

source IP address _ flag 

1 bslbf 

service destination IP address _ flag 1 bslbf 

if ( source _ IP _ address _ flag ) source _ IP address 

32 or 128 uimsbf 

+ + 

V 

uimsbf 

reserved 
num _ ensemble _ level _ descriptors 

for ( n = 0 ; n < num ensemble _ level _ descriptors ; n + + ) { 

ensemble _ level _ descriptor ( ) 

US 9 , 749 , 667 B2 
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FIG . 19 
< ? xml version = " 1 . 0 " encoding = " UTF - 8 " ? > 
< Xs : schema xmlns = " urn : atscinrt : flute : fdt : 2009 " xmlns : xs = " http : / / www . 123 . org / 2001 / XMLSchema " 
targetNamespace = " urn : atsc : nrt : flute : fot : 2009 " element FormDefault = " qualified " > 
< xs : element name = " FOT - Instance " type = " FOT - InstanceType " / > 
< xs : complexType mame = " FDT - instanceType " > 

< xs sequence ) 
< xs : element name = " File " type = " File - Type " maxOccurs = " unbounded " / > 
< xs element name = " FDT - Content - 10 " type = " xs : UsignedShort " minoccurs = " 0 " max @ ccurs = " unbounded " / > O 
< xs : anynamespace = " # # other " processContents = " skip " minOccurs = " 0 " maxOccurs = " unbounded " > 

< / xs : sequence > 
< xs attribute name = " Expires " type = " xs : string " use = " required " / > 
< xs : attribute name = " Complete " type = " xs : boolean " use = " optional " / > 
< xs attribute name = " Content - Type " type = " xs : string " use = " optional " > 
< xs : attribute name = " Content - Encoding " type = " xs : string ' use = " optional " / > 
< xs : attribute name = " FEC - OTI - FEC - Encoding - 10 " type = " xs : unsignedLong " use = " optional " > 
< xs attribute name = " FEC - OTT - FEC - Instance - 10 " type = " xs : unsignedLong " use = " optional " > 
< xs : attribute name = " FEC - OT 1 - Maximum - Source - Block - Length " type = " xs : unsignedLong " use = " optional " / > 
< xs : attribute name = " FEC - OTI - Encoding - Symbol - Length " type = " xs : unsignedLong " use = " optional " / > 
< xs : attributename = " FEC - OT1 - Max - Number - of - Encoding - Symbols " type = " - xs : unsignedLong " use = " optional " / > 
< xs attribute name = " FEC - OTI - Scheme - Specific - Info " type = " xs : base64Binary " use = " optional " / > 
< xs : anyAttribute processContents = " skip " / > 

< / xs complexType > 
< xs : complexType name = " File - Type " > 

< xs : sequence > 
< xs : element name = " File - Content - 10 " type = " Content - ID - Type " minoccur s = " 0 " maxOccurs = " unbounded " 
< xs : any namespace = # # other " processContents = " skip ' minoccurs = " 0 " maxOccurs = " unbounded " > 

< xs : sequence > 
< xs : attribute name = " Content - Location " type = " xs : anyUrl " use = " required " / > 
< xs : attribute name = " 101 " type = " xs : positive Integer " use = " required " / > 
< xs : attribute name = " Content - Length " type = " xs : unsignedLong " use = " required " > 
< xs attribute name = " Transfer - Length " type = " xs : unsignedLong " use = " optional " / > 
< xs : attribute name = " Content - Type " type = " xs : string " use = " optional " / > 
< xs attribute name = " Content - Encoding " type = " xs : string " use = " optional " / > 
< xs attribute name = " Content - MD5 " type = " xs : base64Binary " use = " optional " / > 
< xs : attribute name = " FEC - OTI - FEC - Encoding - 10 " type = " xs : unsignedLong " use = " optional ' > 
< xs : attribute name = " FEC - OTI - FEC - Instance - 10 " type = " xs : unsignedLong " use = " optional " > 
< xs : attribute name = " FEC - OTI - Maximum - Source - Block - Length " type = " xs : unsignedLong " use = " optional " / > 
< xs : attribute name = " FEC - OTI - Encoding - Symbol - Length " type = " xs : unsignedLong " use = " optional " / > 
< xs attribute name = " FEC - OTI - Max - Number - of - Encoding - Symbols " type = " xs : unsignedLong " use = " optional " / > 
< xs : attribute name = " FEC - OTI - Scheme - Specific - Info " type = " xs : base64Binary " use = " optional " / > 
< xs : anyAttribute processContents = " skip " / > 

< / xs : complexType > 
< XS : complexType name = " Content - 10 - Type " > 

< xs attribute name = " Content - 10 " type = " xs : unsinged Short " use = " required " / > 
< xs attribute name = " entry " type = " xs : boolean " default = " false " use = " optional " ) > 
< xs : anyAttribute processcontents = " skip " / > 

< / xs : complexType > 
< / xs : schema > 
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< ? xml version = " 1 . 0 " encoding = " UTF - 8 " ? > 
< XS : schema xmlns = " urn : atsc : nit : flute fat : 2009 " xmins : xs = " http : / / www . w3 . org / 2001 / XMLSchema " 
targetNamespace = " urniatsciart : flute : fdt : 2009 " element FormDefault = " qualified " > 

< xs : element name = " FOT - Instance " type = " FOT - InstanceType " / > 
< xs : complexType name = " FDT - InstanceType " > 

< xs : sequence > 
< xs : element name = " File " type = " File - Type " maxOccurs = " unbounded " / > 
< xs element name = " FDT - Content - 10 " type = " FOT - Content - 10 - Type " minoccurs = " 0 " maxOccurs = " unbounded " / > 
< xs : any namespace = " # # other " processContents = " skip " minOccurs = " 0 " maxOccurs = " unbounded " > 

< / xs : Sequence > 1 
< xs : attribute name = " Expires " type = " xs : string " use = " required " / > 
< xs : attribute name = " Complete " type = " xs : boolean " use = " optional " / > 
< xs : attribute name = " Content - Type " type = " xs : string " use = " optional " > 
< xs attribute name = " Content - Encoding " type = " xs : string " use = " optiona ! " / > 
< xs : attribute name = " FEC - OTI - FEC - Encoding - 10 " type = " xs : unsignedLong " use = " optional " / > 
< xs : attribute name = " FEC - OTI - FEC - instance - 10 " type = " xs : unsignedLong " use = " optional " / > 
< xs : attribute name = " FEC - OT1 - Maximum - Source - Block - Length " type = " xs : unsignedLong " use = " optional " > 
< xs : attribute name = " FEC - O11 - Encoding - Symbol - Length " type = " xsiunsignedLong " use = " optional " / > 
< xs attribute name = " FEC - OT1 - Max - Number - of - Encoding - Symbols " type = " xs : unsignedLong " use = " optional " > 
< xs : attribute name = " FEC - OT1 - Scheme - Specific - info " type = " xs : base64Binary " use = " optional " / > 
< xs : anyAttribute processContents = " skip " > 

< xs : complexType > 
< xs : complexType name = " File - Type " > 

< xs : sequence ) 
< xs : element name = " File - Content - 10 " type = " Content - 10 - Type " minOccurs = " 0 " maxOccurs = " unbounded " / > 
< xs : any namespace = " # # other " processContents = " skip " minOccurs = " 0 " maxOccurs = " unbounded " / > 

< xs : sequence > 
< xs attribute name = " Content - Location " type = " xs : anYURI " use = " required " / > 
< xs : attribute name = " TOI " type = " xs positiveinteger " use = " required " > 
< xs : attribute name = " Content - Length " type = " xs : unsignedLong " use = " required " / > 
< xs attribute name = " Transfer - Length " type = " xs : unsignedLong " use = " optional " / > 
< xs attribute name = " Content - Type " type = " xs : string ' use = " optional " / > 
< xs : attribute name = " Content - Encoding " type = " xs : string " use = " optional " / > 
< xs : attribute name = " Content - M05 " type = " xs : base64Binary " use = " optional " / > 
< xs attribute name = " FEC - OTI - FEC - Encoding - 10 " type = " xs : unsignedLong " use = " optional " > 
< xs : attribute name = " FEC - OTI - FEC - Instance - 10 " type = " xs : unsignedLong " use = " optional " > 
< xs : attribute name = " FEC - OTI - Maximum - Source - Block - Length " type = " xs : unsignedLong " use = " optional " / > 
< xs attribute name = " FEC - OTI - Encoding - Symbol - Length " type = " xs unsignedLong " use = " optional " > 
< xs : attribute name = " FEC - OTI - Max - Number - of - Encoding - Symbols " type = " xs : unsignedLong " use = " optional " > 
< xs : attribute name = " FEC - OTI - Scheme - Specific - info " type = " xs : base64Binary " use = " optional " / > 
< xs : anyAttribute processContents = " skip " > 

< xs : complexType > 
< XS : complex typename = " FDT - Content - - ID - Type " > ( 2 ) 

Oxs : sequence 
sielemen tname = " Entry - Content - location " type = xa any UR 1 " minaccurs = " 0 " maxOccurs = " unbounded " / > 

< / xs sequence ) 
xs attribute name = " Content - 10 " type = " xs - unsingedShort " use = " required " / > 
XS : anyAttribute processContents = " skip ' > > 

Oxs complexType > 
< xs : complexType name = " Content - ID - Type " > 

< xs : attribute name = " Content - 10 " type = " xs : uns ingedShort " use = " required " / > 
< xs : attribute name = " entry " type = " xs : boolean " default = " false " use = " optional " / > 
< xs : anyAttribute processContents = " skip " / > 

< / xs : complexType > 
< / xs : schema > 

FIG . 20 
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FIG . 24 
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FIG . 25 
No . of Bits Format 

????? 
- 00 

no - - - 

uimsbf 
uimsbf 
11 
uimsbf 

Syntax 
tdo _ trigger _ table _ section ( ) { 

table _ id 
section _ syntax _ indicator 
private _ indicator 
reserved 
section _ length 
source _ id 
reserved 
TTT _ version number 
current _ next _ indicator 
section _ number 
last _ section _ number 
num _ triggers _ in _ section 
for ( i = 0 ; K num _ triggers _ in _ section ; it + ) { 

trigger _ id 
trigger _ time 
trigger _ action 
trigger _ description _ length 
trigger _ description _ text 
service _ id _ ref 
content _ linkage 
num _ trigger _ descriptors 
for ( j = 0 ; j < num _ bundle _ descriptors ; j + + ) { 

trigger _ descriptor ( 

0 0 0 - ono uimsbf 
uimsbf 
uimsbf 
uimsbt 
uimsbf 
uimsbf 
uimsbf 
uimsbf 

3 

ö 

Sö 
uimsbf 
uimsbf 
uimsbf 

} 
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FIG . 26 
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FIG . 27 
No . of bits Format 

8 
18 

Syntax 
synchronized _ data _ packet ( ) { 

data _ identifier data _ identifier 
sub stream id sub _ stream _ id 
PTS _ extension _ flag 
output _ data _ rate _ flag 
reserved 
synchronized _ data _ packet _ header _ length 
if ( PTS _ extension _ flag = = ' 1 ' ) { 

uimsbf 
uimsbf 
bslbf 
bslbf 
' 11 ' 
uimsbf 

' 1111111 ' 
uimsbf 

for ( i = 0 ; i < N1 ; i + + ) { 
synchronized _ data _ private _ data _ byte 8 bslbf 

for ( i = 0 ; i < N2 ; i + + ) { 
synchronized _ data _ byte bslbf 
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FIG . 28 
No . of bits Format 

0 

Syntax 
contentTypeDescriptor ( ) { 

descriptor Tag descriptor Tag 
descriptor Length descriptor Length 
for ( i = 0 ; i < descriptor Length ; i + + ) { 

contentTypeByte 

18 
18 

0x72 x72 
uimsbf uimsbf 

| bs bf 
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Syntax No . Of bits FIG . 29 

INONA 
TS _ program _ map _ section ] { 
table _ id 
section _ syntax _ indicator 
f6served 
section _ length 
program _ number 
reserved 
version number 
current next Indicator 
section number 
last _ section _ number 
eased 
PCR PID 
reserved 
program _ info _ length 
for ( i = 0 ; i < N ; i + + X descriptor 
for ( i = 0 ; i < N1 ; # + + X steam _ type 

reserved elementary PID 
reserved ES info length 
forti = 0 ; i < N2 ; i + + X descriptor ) 

W 

CRC _ 32 

No . of Bits Format 

0 

00 

Syntax 
service _ id _ descriptor ( ) { 

descriptor _ tag 
descriptor _ length 
service _ count 
for ( i = 0 ; i < service _ count ; i + + ) 

service _ id 
for ( i = 0 ; j < N ; j + + ) { 

reserved 

OxC2 
uimsbf 
uimsbf 0 

0 bslbf 

bslbf 
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FIG . 30 Syntax - No . Of bits 

WOONBANCO 
TS _ program _ map _ sectionok 
table id 
section _ syntax indicator " O 
reserved 
section length 
program number 
reserved 
Version number 
current next indicator 
section number 
tast _ section _ number 
reserved 
PCR PID 
reserved program info length 
for ( i = 0 ; i < N ; i + + X descriptoro 
font = 0 ; KN1 ; * * + X 

steam _ type 
reserved elementary PID 
reserved 
ES info length 
for ( i = 0 ; i < N2 ; i + + X descriptor ( ) + 

Nowe 
CRC _ 32 

No . of Bits Format 

0 . 0 . 

Syntax 
Trigger _ stream _ descriptoro { 

descriptor _ tag 
descriptor _ length 
target _ service _ count 
for ( i = 0 ; i < service _ count ; i + + ) { 

target _ service _ id 
target _ content _ item _ count 
for ( k = 0 ; k < target _ content _ item _ count ; k + + ) 

target _ content _ linkage 

OxC2 
uimsbf 
uimsbf Il 
bsibf 
uimsbf 

bslbf 

for ( i = 0 ; j < N ; j + + ) { 
reserved Ibslbf 
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FIG . 31 
No . of bits Identifier 

8 
application information _ section ( ) { 

table _ id 
section _ syntax _ indicator 
reserved _ future _ use 
reserved 
section _ length 
test _ application _ flag 
application _ type 
reserved 
version _ number 
current _ next _ indicator 
section _ number section _ number 
Tast _ section _ number 
reserved _ future _ use 
common _ descriptors _ length 

G - NN 

uimsbf 
bsIbf 
bsIbf 
bslbf 
uimsbf 
bslbf 
uimsbf 
bslbf 
uimsbf 
bslbf 
uimsbf 
uimsbf 
bslbf 
uimsbf 

a 

8 
8 
4 
12 

descriptor ( ) 

4 
12 

bslbf 
uimsbf 

reserved _ future _ use 
application _ loop _ length 
for ( i = 0 ; i < N ; i + ) { 

application _ identifier ) 
application _ control _ code 
reserved _ future _ use 
application _ descriptors _ loop _ length 
for ( j = 0 ; j < N ; j + + ) { 

descriptor ( ) 

| 8 uimsbf 
bslbf 
uimsbf | 12 

rpchof 



U . S . Patent Aug . 29 , 2017 Sheet 32 of 159 US 9 , 749 , 667 B2 

FIG . 32 
Syntax No . of Bits Format 

uimsbf 

' 1 ' 
' 11 ' 
uimsbf 
0x0000 
' 11 ' 
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section _ syntax _ indicator 
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reserved 
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reserved 
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system _ time 
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for ( i = 0 ; i < N ; i + + ) { 

descriptor ( ) . 

ä Soo oo oo – O närno - - oo ' 00000 
' 1 ' 
0x00 
0x00 
uimsbf 
uimsbf 
uimsbf 
uimsbf 

CRC _ 32 rpchof 
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FIG . 33 
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FIG . 34 
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FIG . 35 
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FIG . 36 
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FIG . 37 
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FIG . 38 
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FIG . 39 
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FIG . 40 
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FIG . 41 
START 
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FIG . 42 
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FIG . 43 
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FIG . 44 
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FIG . 45 
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FIG . 46 
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FIG . 47 
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FIG . 48 
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FIG . 49 
S5401 RECEIVE PTD 

S5403 PARSE AND STORE PTD 

S5405 < DOWNLOADING PTD ? 
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FIG . 50 

S5501 - RECEIVE PTD 

S5503 PARSE AND STORE PTD 
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FIG . 51 
No . Bits Format 

OxTBD 
+ + O ' 

11 ' 

N 

' 11 ' 
uimsbf 
uimsbf 
' 11 ' 
uimsbf 
y ! 

Syntax 
tdo _ trigger _ table _ section ( ) { 

table _ id 
section _ syntax _ indicator 
private _ indicator 
reserved 
section _ length 
source _ id 
reserved 
TTT _ version _ number 
current _ next _ indicator 
section _ number 
last _ section _ number 
num _ triggers _ in _ section 
for ( i = 0 ; i < num _ triggers _ in _ section ; i + + ) { 

trigger _ id 
trigger _ time 
trigger _ type 
trigger _ action 
trigger _ description _ length 
trigger _ description _ text 
service _ id _ ref 
content _ linkage 
target _ trigger _ id _ ref 
num _ trigger _ descriptors 
for ( i = 0 ; j < num _ trigger _ descriptors ; j + + ) { 

trigger _ descriptora 

00 00 00 
uimsbf 
uimsbf 
uimsbf 
uimsbf 
uimsbf 
uimsbf 
uimsbf 
uimsbf 
uimsbf 

oo 

6 oo 

var 

uimsbf 
uimsbf 
uimsbf 
uimsbf Do 

var 

? 
? 

} 
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FIG . 52 
No . of Bits Format 

00 00 00 

Syntax 
Content _ Items _ descriptor ( ) { 

descriptor _ tag 
descriptor _ length 
service _ count 
for ( i = 0 ; i < service _ count : i + + ) { 

service _ id _ ref 
content _ item _ count 
for ( k = 0 ; k < content _ item _ count ; k + + ) 

content _ linkage 

OxC2 
uimsbf 
uimsbf 

bslbf 
uimsbf 00 

bslbf 
} 
for ( i = 0 ; j < N ; j + + ) { 

reserved bslbf 
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FIG . 53 
No . of Bits Format Syntax 

internet _ location _ descriptor ( ) { 
descriptor _ tag 
descriptor _ length 
reserved 
URL _ count 
for ( i = 0 ; i < URL _ count ; i + + ) { 

URL _ length 
URLO ) 

Oxc9 
uimsbf 
' 111 ' 
uimsbf 0000001W COCO uimsbf 

for ( j = 0 ; j < N ; j + + ) { 
reser bslbf 

} 
S 
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FIG . 54 
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FIG . 55 
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FIG . 59 
DTVCC Command 
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FIG . 60 
by bo 0 

0 
To 
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FIG . 61 

No . of 
bits Format No . of 

Bytes 

8 uimsbf uimsbf 
UR? _ data ( ) { 

URI _ type 
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URI _ character 00 uimsbf 
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FIG . 62 
No . allowed Data Type Description & Value Element / Attribute ( with @ ) 

TPT 
Oma or Protocol Version 
@ minor Protocol Version 

1 
0 . . 1 

@ id 

0 . . 1 
0 . . 1 
0 . . 1 
0 . . 1 

anyURI 

0 . . 1 

@ tptVersion 
@ expireDate 
@ serviceld 
@ baseURL 
Capabilities 
LiveTrigger 

@ URL 
@ deliveryType 
@ pol IPeriod 

TDO 
@ app ID 
@ appType 
@ appName 
@ globalld 
@ appVersion 
@ test TDO 
@ cookieSpace 

Integer , range 0 . . 15 Major Protocol Version 
Tintena integer , range 0 . . 15 Minor Protocol version 

anyURI segment _ id = domain _ name / program _ id 
unsignedByte Data version of this TPT 
datetime Date after which this TPT will not be used 

UnsignedShort NRT service _ id 
Base URL for all relative URLs in TPT 

nrt : CapabilitiesType Essential capabilities for this segment 
Info on Internet live trigger delivery 

anyURI URL of server for live triggers 
Integer range 0 . . 3 Streaming long polling short polling 

UnsignedByte Short polling period in seconds 
TDO for this segment 

unsigned Short Application ID , for reference by trigger 
integer , range 0 - 15 Application type ( default : O = " T00 " ) 

string Display name ( for viewer launch consent ) 
Globally unique app 10 

unsignedByte Version of this app 
boolean | Flag for test TDO ; default = " false " 

UnsignedByte Persistent storage needed ; default = 0 

0 . . 1 
1 . . N 

0 . . . 1 
0 . . 1 
0 . . 1 
0 . 1 
0 . . 1 

anyURI 

0 . . 1 

@ expirebate 
@ availInternet 
@ avai ( Broadcast 

0 . . 
0 . . 1 
0 . . 1 
1 . . N 
0 . . 1 

URL 
Capabilities 
ContentItem 0 . . N 

URL 1 . . N 
0 . . 1 
0 . . 1 
0 . . 1 
U . . 

dateTime Expire date for caching 
boolean Default = " true 
boolean Default = " true " 
anyURT TDO URL ( S ) - - first URL is entry point 

rt : CapabilitiesType Essential capabilities to present this TDO 
Content item used by this TDO 

anyURL URL ( S ) of content items 
boolean Default = " false " 

24 - bit integer Size of content item , in kilobytes 
boolean Default = " true " 
boolean Default = " true " 

Event targeted to this TDO 
unsignedShort Event ID , for reference by trigger 

Targeted device type , e . g . , HDTV , SDTV . unsignedByte 
external _ i , etc . ; code values TBD 

unsignedByte ; code values TBD 
| unsignedByte Period for applying diffusion , in seconds 

Data to be used by this TD0 for stream base64Binary 
event 

UrlList List of potentially useful URLS 
anyURI URL of the TPT for a future segment 
anyURI URL of an NRT Signaling Server 

@ updatesAvail 
@ size 
@ avail Internet 
@ avai Broadcast 

Event 
deventId 

@ destination 
@ action 
@ diffusion 

1 . . N 

0 . 1 

0 . . 1 
0 . . 1 Data 
0 . . 1 UrlList 

Tptur 1 
NrtSignalingur | 

0 . . N 
0 . . 1 
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FIG . 63 
ATSC 2 . 0 Services 

Usage Reporting Measurement Personalization Etc . . 

- ATSC 2 . 0 Browser 

CEHTML CSS DOM 

EMCAScript 

HTTP / HTTPS Adaptive 
Streaming RTP FLUTE ( ALC / LCT ) | IP layer signaling 

- SMT + NRT - IT 

TCP ( Optional SSL / TLS ) UDP UDP 
PSI / PSIP 

IP 

OSMCC Addressable Sections 
Bi - directional Data Link layer 

MPEG2 TS 

Bi - directional Physical layer 8VSB Physical Layer 



atent Aug . 29 , 2017 Sheet 64 of 159 US 9 , 749 , 667 B2 

FIG . 64 
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FIG . 65 
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FIG . 66 
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FIG . 67 
No . Bits Format 

con 

Syntax 
tdo _ trigger _ data _ bytes ( ) { 

trigger _ id 
trigger _ time 
trigger _ type 
trigger _ action 
trigger _ description _ length 
trigger _ description _ text 
service _ id _ ref 
content _ I inkage 
target _ trigger _ id _ ref 

uimsbf 
uimsbf 
uimsbf 
uimsbf 
uimsbf 

uimsbf 
uimsbf 
uimsbf 

oo w co 
uimsbf 
uimsbf 
uimsbf 

32 
32 

if ( trigger _ type = = 0x04 ) 
associtated _ channel _ PID 
reserved 
channel _ name _ length 
channel _ name 

webbookmark _ valid _ time 
webbookmark _ expire _ time 
webbookmark _ title _ length 
webbookmark _ title _ text 
webbookmark _ location 
webbookmark _ URL _ length 
webbookmark _ URL 
thumbnail _ URL _ length 
thumbnail _ URL 

uimsbf 
uimsbf 
uimsbf 

var 
var 

uimsbf 
var 

uimsbf 
var 
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FIG . 69 
SELECT CHANNEL - S3001 

RECEIVE TRIGGER - S3003 

WEB BOOKMARK 
SERVICE TRIGGER IDENTIFIED ? 

( Trigger type = 0x04 ? ) S3005 

YES 

REQUEST ON WHETHER TO USE WEB 
BOOKMARK SERVICE - S3007 

CHEESE USER SELECTION 
INPUT TO USE WEB BOOKMARK 

SERVICE RECEIVED ? 
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YES 

REQUEST WHETHER TO BOOKMARK SCENE 
RELATED INFORMATION 
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INPUT FOR BOOKMARKING SCENE 
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RECEIVED ? 

53013 
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SAVE SELECTED WEB BOOKMARK DATA S3015 

DISPLAY WEB BOOKMARK STORAGE LIST - 53017 
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FIG . 71 
No . Bits Format Syntax 

tdo _ trigger _ data _ bytes ( ) { 
trigger _ id 
trigger _ time 
trigger _ type 
trigger _ action 
trigger _ description _ length 
trigger _ description _ text 
service _ id _ ref 
content _ linkage 
target _ trigger _ id _ ref 

? ? ??? 0 0 0 ? ? 

uimsbf 
uimsbf 
uimsbf 
uimsbf 
uimsbf 

uimsbf 
uimsbf 
uimsbf 

uimsbf 
uimsbf 
uimsbf 
uimsbf 

if ( trigger _ type = = Ox04 ) 
associtated _ channel _ PID 
auto _ start _ mode 
reserved 
channel _ name _ length 
channel _ name 
webbookmark _ valid _ time 
webbookmark _ expire _ time 
webbookmark _ title _ length 
webbookmark _ title _ text 
webbookmark _ URL _ length 
webbookmark _ URL 

? ? ? ? ? ? ? ? N – C uimsbf 
uimsbf 
uimsbf 

uimsbf 

? 

C 
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FIG . 72 
SELECT CHANNEL 53101 
RECEIVE TRIGGER - 3103 

WEB BOOKMARK 
SERVICE TRIGGER IDENTIFIED ? 

( Trigger type = 0x04 ? ) 
> S3105 

YES 

REQUEST WHETHER TO USE WEB BOOKMARK SERVICE LS3107 

USER SELECTION 
INPUT TO USE WEB BOOKMARK 

SERVICE RECEIVED ? 
S3109 

YES - SEAT Servek o m EXECUTE WEB BOOKMARK DO - S3111 
REQUEST WHETHER TO BOOKMARK SCENE RELATED 

INFORMATION S3113 

USER SELECTION 
INPUT FOR BOOKMARKING SCENE RELATED 

INFORMATION RECEIVED ? 
- S3115 

YES 

SAVE WEB BOOKMARK DATA BY EXECUTING 
addBookmark API S3117 

DISPLAY WEB BOOKMARK STORAGE LIST S3119 
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FIG . 73 
WebBookmark addWebBookmark ( Integer time , Channel channel , String title , 
DateAndTime validTime , DateAndTime expiryTime , String URL , String thumbnai IURL ) 

Description Add a new Web Bookmark to the collection . If the Web Bookmark 
cannot be added ( e . g . because the value given for time lies outside 
of the length of the recording ) . This method SHALL return null . 

Arguments time The time at which the bookmark is set in seconds 
Arguments channel The channel which the bookmark is set 
Arguments title The title of Web Bookmark i tem 

The valid time to be accessed Arguments 
Arguments 

validTime 
expiryTime The expiry time of web bookmark . The web 

bookmark can not be removed automatically . 
Arguments URL The location of web bookmark service . 
Arguments thumbnai IURL The location of thumbnail of web bookmark service . 
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FIG . 74 
SELECT CHANNEL s3201 
RECEIVE TRIGGER S3203 

ACTIVATION 
TRIGGER IDENTIFIED ? 
( Trigger type = 0x02 ? ) 53204 

TYES 
WEB BOOKMARK 

TRIGGER IDENTIFIED FROM OPAQUE - S3206 
DATA ? 

YES 
REQUEST WHETHER TO USE WEB BOOKMARK SERVICE - 53207 

< S 3209 
USER SELECTION 

INPUT TO USE WEB BOOKMARK SERVICE 
RECEIVED ? 

YES 
EXECUTE WEB BOOKMARK DO E S3211 

REQUEST WHETHER TO BOOKMARK SCENE RELATED 
INFORMATION S3213 

USER SELECTION 
INPUT FOR BOOKMARKING SCENE RELATED 

INFORMATION RECEIVED ? 
S3215 

YES 
SAVE WEB BOOKMARK DATA BY EXECUTING 

addBookmark API 183217 

DISPLAY WEB BOOKMARK STORAGE LIST OF CURRENT 
CHANNEL BY EXECUTING readWebBookmark API S3220 
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FIG . 75 
WebBookmarkCollection readWebBookmark ( String full _ domain _ name ) 
Description Read a Web Bookmark from the collection in the local storage . This 

method SHALL return null . 
Arguments full _ domain _ name This argument is an optional . The browser can 

know the current domain . 
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FIG . 76 
readonly Integer length 

The number of items in the collection 
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FIG . 77 
Typedef Collection WebBookmark > WebBookmarkCollection 



atent Aug . 29 , 2017 Sheet 78 of 159 US 9 , 749 , 667 B2 

FIG . 78 

Boolean removeWebBookmark ( WebBookmark webBookmark ) 
Description Remove a Web Bookmark from the collection . If the Web Bookmark cannot 

be removed ( e . g . because the value given for time lies outside 
of the length of the recording ) . This method SHALL return null . 

Arguments WebBookmark | An item of bookmark to be removed in the WebBookmark 
Collection . 
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FIG . 79 
Field Name Type Sample Descriptions 

Channel Number String " 6 – 1 " CHANNEL NUMBER AT THE WEB BOOKMARK SETTING 
TIME 

CHANNEL NAME AT THE WEB BOOKMARK SETTING 
TIME Channel Name String " ABC " 

Title String " CSI Miami " TITLE OR TITLE INFORMATION OF A WEB 
BOOKMARK ITEM 

Time Date and 
Time 2011 . 08 . 04 13 : 10 TIME AT WHICH A WEB BOOKMARK IS SET 

Valid Time Date and 
Time 2011 . 08 . 05 12 : 00 TIME AT WHICH A WEB BOOKMARK ITEM IS 

AVAILABLE 

Expiry Time Date and 
Time 2013 . 04 . 05 12 : 00 

TIME AT WHICH A WEB BOOKMARK ITEM IS 
DELETABLE FROM THE WEB BOOKMARK STORAGE 
UNIT AUTOMATICALLY 

Location TURL http : / / cnn . com / 
accident / update 

URL WHERE A WEB BOOKMARK ITEM IS SAVED . 
THE WEB BOOKMARK LOCATION FIELD MAY BE 
USED LATER TO FIND THE LOCATION OF A 
PLACE WHERE A WEB BOOKMARK ITEM IS SAVED 
THROUGH A USER INPUT . 

Thumbnail 
http : / / cnn . com / 
accident / update 
_ thumbail . jpg 

URL WHERE A THUMBNAIL OBTAINED BY 
CAPTURING A SCENE OF MAIN AV CONTENT 
DURING WEB BOOKMARK SETTING . 
WHEN DISPLAYING A WEB BOOKMARK STORAGE 
LIST ON A SCREEN , THE RECEIVER MAY USE 
A THUMBNAIL ACCORDING TO A THUMBNAIL 
LOCATION FIELD . 
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